Introduction
is known about patients' awareness of the risks posed by DR and of their potential role in preventing the worst visual outcomes [7, 9] . We explored these aspects in Northern Italian and Welsh patients undergoing routine screening for STDR, according to the same protocol, in their own districts. In particular, about half the Italian patients were being managed by a programme of diabetes care delivery through group education [10] , which may have a positive impact on the patients' health beliefs [11] [12] [13] and locus of control [14] .
Patients and methods
One-hundred and thirty consecutive patients in Turin and 128 in Wales were given a specially designed questionnaire, soon after screening for STDR in local facilities. Informed consent was obtained from the patients prior to administering the questionnaire and none refused to answer it. The main clinical characteristics of the patients are shown in Table 1 . All patients in Turin had Type 2 diabetes, whereas seven women and five men in Wales had Type 1 diabetes. Privacy legislation in the UK prevented us from retrieving information on socio-economic status and clinical data in the screening clinic. Patients in Wales (group W) were mostly seen by their general practitioners and participated in a community screening programme carried out by mobile fundus cameras driven to local health facilities [15] . Forty-seven of them were being screened for the first time, whereas 81 had already been screened at least once before. Patients in Turin were mostly followed as out-patients by diabetes clinics based in the hospital in which screening was carried out. They had all been screened at least once before. Seventy were on standard individual diabetes care (group T1), whereas 60 (group T2) had been enrolled for at least 2 years in a programme of group care delivery based upon systemic education [10] .
Screening in Turin and Wales was carried out according to European Field Guide-Book recommendations [16] . Briefly, the procedure includes: collection of patients' data (sex, age, duration of diabetes, treatment, presence of hypertension, current pregnancy, history of glaucoma, onset of visual symptoms and whether or not laser treatment had been administered over the previous 12 months). Visual acuity was then measured (in decimals in Turin and with the Snellen chart in Wales). Pupil dilatation was induced by 1% tropicamide and /or 10% phenilephrine eyedrops and, after 15-20 min, colour photographs of 2 × 45 ° fields (macula and nasal to disc) were taken using a Canon CR6-45NM digital fundus camera (Canon Inc., Tochigiken, Japan) with Eye Cap RI Pro software (Orion Imaging Ltd, Cwmbran, Wales, UK). Grading of the digital images and reporting were done later by trained graders in Wales, and by diabetologists in Turin, and the patients were informed of the results through their habitual diabetes care providers.
After completion of the screening procedure, the patients were asked to answer a specific questionnaire (Table 2) , comprising both open and multiple-choice questions. The questionnaire aimed at verifying: (i) what the patients remembered of the screening visit and the steps they had just undergone (mydriasis, fundus photography), by a rigid set of questions;
(ii) what knowledge/impression they had of the human retina and DR, by both open and multiple-choice questions supported by a standard fundus photograph; and (iii) where the locus of control is for prevention of diabetes-related blindness, by open questions. Since all patients had problems with reading, due to pupil dilation and repeated flashing from the fundus camera, the questions were asked orally by an operator, and the answers transcribed immediately.
Statistical analysis was carried out by comparing patients on standard medical care in Turin with those in Wales (group T1 vs. W) and then those on group care (group T2) vs. all those on standard care (groups T1 and W pooled together). Comparisons were done by χ 2 test on 2 × 2 tables, where 'positive' answers were always contrasted with 'negative' ones. A level of P < 0.05 was taken as statistically significant, corrected to a P < 0.005 to take into account multiple comparisons without increasing excessively the risk of incurring a beta error. A Fisher's exact test was computed in the case of expected values less than 5 in any cell of a table.
Results
Of the Welsh patients, 51 (39.8%) had been referred to the screening clinic by their general practitioner, 12 (9.4%) by their diabetes specialist and the remainder from other sources (optician, personal letter from the Screening Service). In Turin, all patients had been referred by their diabetologists as part of the customary yearly screening for complications.
The answers to the questionnaire by the patients of the three groups are summarized in Table 2 . Fewer patients in Wales than in group T1 answered that they believed that diabetes can damage their eyesight ( P = 0.004) and had heard of diabetic retinopathy ( P = 0.008). All patients in group T2 said they were aware of both. Sixteen percent of patients in Wales and 19% in group T1 could provide a meaningful description of DR, as judged in a non-standardized fashion (e.g. 'a disease of the back of the eye'), compared with 82% of those in group T2 ( P < 0.001). Seventeen percent of the latter and none in groups T1 and W could use correctly the word 'retina' within context.
Forty-seven percent of Welsh patients and 57% of those in group T1 answered there was nothing they could do to help save their own eyesight from diabetes-induced damage, compared with one patient in group T2 ( P < 0.001). Patients in the latter group were definitely more aware of the active role they could play in preventing eye damage by regularly attending the diabetes clinic and /or having their eyes checked ( P < 0.001, both answers). Only 9% of patients in Wales were aware that the screening visit they just had was meant to prevent diabetesrelated blindness, against 61% in group T1 ( P < 0.001) and all those in group T2. With reference to their role in managing their own diabetes, 64% of Welsh patients and 68% of those in group T1 either did not reply, felt they could not help or said they would passively follow their doctor's directions. In contrast, all patients managed by group care (T2) felt they could take matters into their own hands by appropriate eating habits, exercise and, for those who had been instructed in it, home monitoring of blood glucose.
Finally, the patients were shown a colour print of a fundus photograph reproducing a normal human retina and asked whether they knew what it represented. Independently of the group they belonged to, only a minority of patients identified it as reproducing a part of the eye (W = 31%; T1 = 24%; T2 = 28%), whereas most others provided such varied replies as: an orange, the sun, the moon, a fried egg, a breast with nipple, a football or a spider.
Discussion
Although co-operation between those with diabetes and health care professionals is deemed paramount to the proper management of diabetes [8, 9] , patients' perceptions of the disease, diabetic retinopathy and their own role in controlling these problems have rarely been explored. Pasagian-Macaulay et al . reported that many patients are unaware that retinopathy may be asymptomatic and that visual loss can be prevented [7] . Our paper suggests that, among patients from two different countries to whom standard diabetes care is provided by general practitioners and /or specialists in a diabetic clinic, spontaneous health perceptions and beliefs as well as internal control mechanisms may not be appropriately developed to allow useful co-operation with the personnel screening for DR. In contrast, patients managed by group care in a long-term awareness-raising programme [10] appeared to have acquired greater awareness of retinopathy.
Although the samples studied in Wales and Turin were from heterogeneous geographical, social and cultural backgrounds, health beliefs and the external locus of control had remained remarkably similar among the patients who had not received structured education (groups W and T1). Most patients screened and observed by this project in the Bro Taf Health Authority were from a large city population (Cardiff) as well as a rural and agricultural setting (Vale of Glamorgan). Patients in Turin were for the most part city dwellers in an area with a mixed industrial and agricultural economy.
As reported previously, the model for long-term systemic group education is effective in improving knowledge of diabetes, health behaviours, quality of life and preventing worsening of metabolic control over 2 years in people with non-insulintreated Type 2 diabetes [10] . The group care approach appears to have been effective also in developing appropriate knowledge and behaviours for the prevention of diabetes-related visual impairment and in shifting the locus of control more internally. Nearly all patients in group T2 felt that they could help prevent eye complications by keeping diabetes under control through appropriate eating, exercise and home monitoring, and /or by having their eyes checked regularly. More than half the patients in the other two groups felt helpless to prevent eye damage and appeared to delegate all aspects of diabetes care to their doctors. An interesting observation is that technical and /or medical knowledge was not related to acquisition of these attitudes. Few patients in group T2 could recognize a fundus photograph or even use the word 'retina' appropriately, but this did not prevent them from adopting appropriate health behaviours. This would argue against providing detailed medical information during patient education. Showing patients pictures of their own fundus may be of limited value in promoting awareness and co-operation, unless complemented by more structured ways of involving the patients.
These results confirm that a wide gap exists between patients' knowledge and expectations on retinopathy on the one side, and health operators' expertise and assumptions on the other. To bridge this gap, structured education approaches may be much more effective than simple information given during standard consultations. Patients followed by group care appeared to have acquired a deeper understanding of their diabetes, ways of controlling it and its complications. Thus, continuous education may have improved co-operation between patients and the diabetes team. That group care promoted correct beliefs and shifted the locus of control could account, at least in part, for the effectiveness of this technique in maintaining good metabolic control and improving quality of life [10] .
